The nematic-isotropic transition at [2] and was subsequently recrystallized twice from a 24 : 1 hexane-benzene solution.
A turbidity measurement is especially well suited for a high pressure experiment since only two optical ports are required. Figure 1 shows the high pressure cell body and contents. The cell was machined from Viscount 44 steel pre-heat treated to a Rockwell hardness of 42. Not shown in the figure are the two end plug pieces and a steel annulus which slips over the oil inlet and accomodates the high pressure tubing and fitting. The sample was encapsulated in the device shown at the bottom of the figure to separate it from the pressure fluid. The stainless steel piece fixes and maintains the optical path length. For A split portion of the laser beam was monitored by a photocell so that corrections could be made for variations in the output power. A neutral density filter was used to place the intensity of the transmitted beam within the linear response range of the photomultiplier. Lenses, pinholes, and an interference filter collimated the beam and reduced the contributions from stray light.
It is well known that the inverse of the scattered intensity, and hence the inverse of the turbidity, varies like T -T * as the nematic phase is approached from the isotropic phase at constant pressure [3] . One can easily imagine approaching the isotropicnematic phase boundary by increasing pressure while keeping temperature constant. In this case one should find -r-1 oc p* -P, or, as one would say in the language of Griffiths and Wheeler [4] figure 4 . A linear fit to the data gives P*. The pressure for which the sample became opaque is taken to be the transition pressure Pc' When a wider range of temperatures is examined, changes in the slope of 't-l v·s. P and in the value of P* -Po become quite apparent as may be seen from figure 5 in which some of our EBBA data are plotted. In the de Gennes theory [5] for this transition the free energy is given by where Go is the background free energy and Normally Go, Ao, B and C are regarded as constants, but in our case they, as well as T*, must be considered to be functions of pressure. Or, from the alternate point of view, we can take A = a(T) (P* -P) and regard Go, B, C and P* as functions of temperature.
Fluctuations in the order parameter are the source of the large increase in the light scattering near the transition. Formulas for the intensity of the scattered light have already been worked out [5, 6] . The turbidity, being the total cross section, can be calculated from these formulas by integrating over all scattering angles with result :
Here ko is the wavenumber of the incident light and A8max is the dielectric anisotropy which would result under conditions of complete orientational ordering, as one has to a good approximation in the crystalline state. In deriving eq. (2) we have neglected terms involving the gradients of the order parameter. This approximation is reasonable since the correlation length is very much smaller than the wavelength of the light [7, 8] .
It will prove to be convenient to re-express our inverse turbidity data in terms of the coefficient A using eq. (2) . At any given temperature the -r-l data can be parameterized by the slope of -r vs. P and by the transition value rc -1. In terms of A this parameterization is equivalent to specifying Ac and a(T). [9, 10] . However, in the discussion which follows we are concerned only with the equilibrium values of the order parameters and hence only the uniaxial parameter need be considered.)
As is well known [5] , minimization of the free energy of eq. (3) leads to the conclusion that a transition from an isotropic liquid to a nematic with order parameter takes place at a temperature such that Furthermore, the free energy barrier h between the two phases at the transition [11] is given by And the volume discontinuity, obtained from the thermodynamic relation V = (ôG/ôP)T, is given by In deriving eq. (7) the pressure variations of B and C are assumed to be negligible compared to that of A.
The volume discontinuities for MBBA have already been reported in I. We have normalized these values so that 6c calculated from eq. (7) will be dimensionless and equal at atmospheric pressure to the reported value [12] of 0.35. With Qc in hand the values of Bc, Cc, and h can also be calculated from eqs. (4), (5), and (6) . The results of these calculations are given on the right-hand-side of table 1.
Unfortunately we have not measured the volume discontinuities for EBBA and CBNA, but these two compounds are, respectively, structurally quite similar to MBBA and CBOOA, which we have studied.
One of the major conclusions of 1 is that the temperature variation of 4 V is primarily a function of the degree to which end chain flexibility is present in each molecule. Therefore, we make the not unreasonable assumption, at least for the purpose of estimating the trends of the transition parameters, that the temperature dependence of AV can be taken to be the same as that of the structurally similar molecule. We have also somewhat arbitrarily set the atmospheric pressure value of Qc at 0.35 as we did for MBBA. The resulting values for Qc, Bc, Cc, and h are given in tables II and III.
The phenomenological theory of de Gennes does not make specific predictions for the temperature variation of these phase transition parameters. Molecular field theories do make such specific predictions, however, and since each theory can in principle be cast into the form of a Landau free energy expansion near the transition, the content of our tables can be cômpared to these theories. For example, the Maier-Saupe theory [13] can be represented in the form of eq. (3) if we make the identifications [14] : Substituting into eqs. (4) and (5) [9] , and it has been demonstrated that it gives the wrong set of critical exponents [15] . Here figure 4 , except that the value of T,, -T * is greater than for an isobaric measurement having the same Tc by a factor of 1.7 ± 0.2 in all nine cases.
